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(57) ABSTRACT 

Electronic devices (16, 17) can be controlled by a control 
unit (11), which in turn is responsive to infrared commands 
(33) received from a remote (12) utilized by an operator. The 
remote has a touch-panel display (49), on which images can 
be displayed. The images are part of a user interface created 
by a program (86) mnning in a personal computer (13). An 
operator enters into the computer an identification of the 
devices (16, 17) which are to be controlled, and the com- 
puter then takes predefined images and automatically cus- 
tomizes them for the these devices. Some of the images have 
a size which is less than the overall size of the display, so that 
when one of these images is displayed, a portion of at least 
one other image will also be visible. For a controlled device 
which does not recognize each of a discrete power on, 
discrete power off and power toggle command, the computer 
automatically effects configuration so as to provide all three 
functions using a subset of commands which the controlled 
device actually does recognize. 

11 Claims^ 15 Drawing Sheets 
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METHOD AND CONFIGURING A USER 

INTERFACE FOR CONTROLLING A 
CONTROLLED DEVICE BASED UPON A 
DEVICE CIASS 

TECHNICAL FIELD OF THE INVENTION 

This invenlioa relates in general to a method and appa- 
ratus for operationally controlling at least one device in 
response to input provided by an operator through a user 
interface and, more particularly, to an arrangement which 
can be used to configure the system and user interface. 

BACKGROUND OF THE INVENTION 

There are various environments which each include a 
number of electrical or electronic components, where it is 
desirable to be able to control each of these components 
through a single user interface. For example, a corporate 
boardroom may be used for multi-media presentations to 
clients or management, and may include equipment such as 
a video cassette recorder, laser disk player, compact disk 
player, cassette tape deck, digital satellite system, slide 
projector, video projector, AM/FM receiver with speaker 
system, two retractable projection screens, and dimmable 
overhead lighting. Similarly, a home theater environment 
may include a large -screen television, an AM/FM receiver 
with speaker system, a compact disk player, a laser disk 
player, a video cassette recorder, and a cassette tape deck. 

In order to facilitate central control of several electrical or 
electronic devices, an existing system includes a control unit 
which is operationally coupled to each of the devices to be 
controlled, and a hand- held remote with a touch -panel 
display. The touch-panel display is used to present a user 
interface to the operator, through which the operator can 
specify how the control devices are to be controlled. In 
response to input from the operator, the remote sends 
wireless signals to the control unit. The control unit responds 
to these wireless signals by sending commands to the 
controlled devices, for example by issuing infrared com- 
mands that the conUroUed devices are inherently designed to 
recognize and implement. In order to configure the control 
unit and the remote, a personal computer is used. While this 
existing arrangement has been generally adequate for its 
intended purposes, it has not been satisfactory in all respects. 

More specifically, the user interface is generated from 
predefined images or pages for the touch-panel, which are 
usually designed to work with a number of devices in a 
given equipment class. For example, a particular page may 
be designed for use with a number of different AM/FM 
receivers, which are all classified in a common receiver 
class. However, a given receiver may not be able to cany out 
all of the functions which the predefined page is designed to 
provide. Thus, the resulting user interface may have pages 
which include operator actuatable buttons that are visible to 
the user but that do not do anything, because they corre- 
spond lo a function which the particular receiver is not 
capable of carrying out. Problems of this type are aestheti- 
cally undesirable. Another consideration is that the existing 
system has no mechanism for providing a page which takes 
up only a part of the display, in order that a portion of 
another page can also be viewed at the same time, at least 
without substantial manual programming work. 

A further consideration relates to power control for con- 
trolled devices. It is desirable to be able to cany out a 
discrete power on, a discrete power ofif, and a power toggle 
operation for many types of controlled devices^ but some of 
these devices do not inherently recognize all three types of 
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commands. For example, a given device may recognize only 
the power toggle command, or may recognize only the 
discrete power on and off commands. The known system has 
no convenient capability for implementing all three func- 

5 tions for a device which is not capable of inherently per- 
forming all three functions. This presents a problem in a 
situation where it is desirable to be able to use a single button 
in the user interface to turn on power to most or all system 
components, or to turn off power to most or all system 

10 components. For example, if a particular device inherently 
has only a power toggle capability, it is difficult to know 
whether that device is aheady on or off at a given point in 
lime when it is desirable to force it to an on state or an off 
state. The existing system is not capable of readily and 

15 efficiently providing the capability to do all three functions 
with respect to a particular controlled device. At best, a 
substantial amount of manual effort would be required for 
configuration and programming in order to achieve this 
result. 

SUMMARY OF THE INVENTION 

From the foregoing, it may be appreciated that a need has 
arisen for a method and apparatus for configuring a system 
and a user interface so as to control one or more control 

25 devices. The present invention is provided to address this 
need. A first form of the present invention involves: main- 
taining a device database which contains respective device 
information for each of a plurality of different devices; 
maintaining an initial interface definition for a device class 

30 which includes a plurality of the devices in the database; 
permitting an operator to select a device in the device class 
to be the controlled device; automatically preparing a modi- 
fied interface definition by modifying the initial interface 
definition based on the device information in the device 

35 database which corresponds to the controlled device; and 
controlling the user interface portion using an interface 
control definition which is a function of the modified inter- 
face definition. 
A further form of the present invention relates to con- 

40 figuration of a user interface portion of a system which 
controls a controlled device, where the user interface portion 
includes a display. This form of the invention involves: 
maintaining a device database which identifies a plurality of 
different devices; maintaining an interface database which 

45 includes information defining a plurality of images each 
capable of being displayed on the display, each of the 
devices in the device database being associated with at least 
one of the images, and at least one of the images having a 
reduced size smaller than the size of the display; permitting 

50 an operator to select as the controlled device a device in the 
device database which is associated with a first image which 
has the reduced size; preparing an interface control defini- 
tion which includes at least two images, one of which is the 
first image, the interface control definition displaying the 

55 first image by overlaying the first image over at least a 
portion of a second image which is one of the images in the 
interface control definition other than the first image; and 
controlling the user interface portion using the interface 
control definition. 

60 Yet another form of the present invention involves: main- 
taining a device database which contains respective device 
information for each of a plurality of different devices, the 
device information including for each of the different 
devices an indication of whether that device is responsive to 

65 each of a power on command, a power off command and a 
power toggle command; permitting an operator to select as 
the controlled device a device in the device database; 
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automatically evaluating the device infonnatioo in the data- HGS. 2(^21 arc diagrammatic views of windows pre- 

base to determine whether the controlled device is respon- scnted in association with execution of the program repre- 

sive to each of the power toggle command and the power on sented by the flowchart of FIG. 14; 

and off commands; responding to a determination that the figs. 22-25 are modified versions of the images respec- 

contfDlled device is responsive to the power toggle com- s tivcly shown in RGS. 4, 10, 7 and 5; and 

r"l'lh°'^r"f^'n'^ HH'^r^r ^""f FIGS.26-31arcflowchartswhicbcachshowarespective 

commands by automatically adding to the system configu- ^.^^^^^^ ^^^^^ ^ J 

ration a power sensor for the controlled device which detects \u \^ ♦ n ^ j • 

r . . . 11 J J ■ . » mcnt power control with respect to a controlled device, 

a current power state of the controlled device; automatically ^ 

preparing a control definition for the system which sclec- lO DETAILED DESCRIPTION OF THE 

lively eflfects power toggle control of the conU-olled device INVENTION 

by transmitting the power toggle command to the controlled , ^ 

device, and which selectively effects discrete power on and . ^ ^f^^.? ^^^^^"^ '^^'''^ embodies the present 

power ofif control of the controlled device by interrogating invenUon, mchidmg a master control unit 11. a hand-held 

the power sensor to determine the current power state of the is '!!^°!f//' ^ P/'!^"! «>°>P"l*^;P'.\*eital satellite system 

controlled device and by then conditionaUy transmitting the (^^^) ^"^^^^ ^^^^^"^^^ a° associated speaker 

power toggle command to the controlled device in depen- ^5^^^°* * P^^^^ Hie DSS 16 serves as a 

dence on the result of the interrogation of the power sensor; ^1^*^° ^"^^^ for a video projector which is shown at 23. The 

and controlling the system using the control definition. '7'*''^ projector 23 is not necessary to an understanding of 

c..,, f r . • . -1 the present invention, and is therefore shown in broken lines 

Still another torm of the present invention mvolves: 20 . \ J ^ j • j . i a 

j . . m FIG. 1, and is not descnbed in detail. An operator uses the 

maintaining a device database which contains respective k„„j u^i^ « n . f u »u . . i 

J . • r f . r 11- j-n? . hand-held remote. 12 to specify how the master conU-ol 11 

Hev-^« f°; Of . plurality of d|ffer6n 3hould carry out control of the various system components, 

devices, the device mformation for each of tte as discussed in mor« deiaU later. 

devices including an indication of whether that device is ^ 

responsive to each of a power on command, a power ofif 25 "^^^^ ^^^^^^^ ^ ^""^ the hand-held remote 12 

command and a power toggle command; permitting an ^^"^'^^ P^^^^ electrical or electronic 

operator to select as the controlled device a device in the ^q^^Pm^nt, for example equipment provided in a corporate 

device database; automaticaUy evahiating the device infor- ^^^rdroom or m a home theater envu-onment. In this regard, 

mation in the daUbase to determine whether the controlled ^ coTJorate boardroom is often used to make presentations 

device is responsive to each of the power toggle command 30 ^[ Ptoses of video conferencing, and electrical or 

and the power on and off commands; responding to a electronic devices there may mclude one or more retractable 

determination that the controlled device is responsive to the Projection screens, a video projector, a slide projector, one or 

power on and off commands but nonresponsive to the power ^^^'^ video cassette recorders (VCRs), a DSS (such as that 

toggle command by automatically preparing a control defi- ^^'^^^ f an AM/FM receiver with associated speaker 

nition for the system which includes a variable that mirrors 35 system (such as that shown at 17-18), a compact disk player, 

the current power state of the controlled device, which and overhead hghting with dimming capability. Similarly, a 

selectively effects power on and off control of the controlled ''^^ }^^''^^' environment might include a large-screen 

device by selectively transmitting the power on and off television, a DSS, an AM/FM receiver with associated 

commands to the controlled device while updating the ^ * ^^^^"^^ * compact disk 

variable to indicate the current power state of the controlled P^^^^'- ^"^^ application, the master control unit 11 

device, and which selectively effects power toggle control of operatively coupled to and exercise at least partial 

the controlled device by transmitting one of the power on ^'^/'^^ ""^^^ electrical or electronic components, 

and off commands to the controUed device in dependence on ^^^^ components of controlled equipment are shown in 

the current state of the variable and by inverting the state of ^' "^^^^^^ r^ceivtr 17. This is for 

the variable; and controUing the system using the control 45 sirapbcity m explaimng the basic prmciples of the present 

definition. invention. However, it will be recognized that the master 

control unit 11 can be used to control a much larger number 

BRIEF DESCRIPTION OF THE DRAWINGS of electrical and electronic devices and systems, in a variety 

A better understanding of the present invention will be "^^"'^^ configurations, 

reahzed from the detailed description which foUows, taken 50 The master control unit 11 includes a microprocessor 26 

in conjunction with the accompanying drawings, in which: "^^^^^ ^ commercially available device, and a program 

FIG. 1 is a block diagram of a system which embodies the ^ ^ nonvolatile memory that may be 

present invention; reprogrammed, such as a flash random access memory. The 

. . c . ■ c • program memory 27 includes the program executed by the 

FIG. 2 IS a diagrammatic view of certam lofonnation microprocessor 26, as well as other daU or tables which do 

sSm o" fig''? ' ""^S °P"^'i°° »f «'°'«>» 

^ unit 11. The control unit 11 further includes a random access 

FIGS. 3-13 are diagrammatic views of mitial images memory (RAM) 28, in which the processor 26 can store 

which are part of the information stored on the hard disk variables and other data that can change during nonnal 

drive of FIG. 2; system operation. 

FIG. 14 is a flowchart of a program executed by a personal The master control unit 11 further includes an infrared 

computer which is a component of the system of FIG. 1; (ir) port 31, through which it can receive wireless infrared 

FIG. 15 is a diagrammatic view of a window which is commands 33 from the hand-held remote 12. The unit U 

displayed by the computer in association with execution of also includes several IR ports 32, which the unit 11 can use 

the program represented by the flowchart of FIG. 14; 55 to output IR commands. In this regard, many electronic 

FIGS. 16-19 are modified versions of the initial images components are inherentiy designed to be responsive to IR 

shown in FIGS. 7-8 and 3-4; commands issued by a hand-held remote. For example, most 
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commercially available televisions are delivered with a 
band-held remote which issues IR commands that can select 
a channel, change the volume, mute the sound, turn the 
power on and off, and so forth. The same is true of many 
commercially available VCRs, AM/FM receivers, cassette 
tape decks, compact disk players, slide projectors, and so 
forth. The DSS 16 and receiver 17 in FIG. 1 are each 
commercially available devices of this type, which are 
responsive to infrared commands. 

In the system of FIG. 1, one of the IR ports 32 is coupled 
by a fiber optic cable 36 to the DSS 16, and another of the 
IR ports 32 is coupled by a fiber optic cable 37 to the 
receiver 17. Although the DSS 16 and receiver 17 are each 
capable of receiving IR commands transmitted without a 
cable, the cables 36 and 37 are nevertheless used in the 
disclosed embodiment This effectively eliminates the pos- 
sibility that a transmitted IR command might not be 
recognized, for example because some boardrooms or other 
environments arc large and make it necessary for the control 
unit 11 to be spaced from the controlled devices by a 
distance which exceeds the typical range for reliable wire- 
less IR transmission of commands. Althougb this discussion 
focuses on the use of IR commands, some devices are 
capable of being controlled in an equivalent manner by 
serial commands, which the control unit 11 can issue 
through a serial interface 38, such as an RS232 serial 
interface. 

The master control unit 11 has several input ports 41, each 
of which can receive a respective electrical signal from a 
remote device. In FIG. 1, one of the input ports 41 is coupled 
at 43 to the output of the power sensor 21. The power sensor 
21 is capable of determining whether the receiver 17 is 
currently powered on. The precise manner in which this is 
accomplished will depend on the particular receiver. For 
example, if the receiver has a switched llOV outlet, the 
power sensor could monitor whether or not the switched 
outlet has power. Alternatively, the power sensor could 
monitor whether there is electrical activity on some other 
output of the receiver. There are other ways in which the 
power sensor could detect whether the receiver currently is 
powered on. 

The control unit 11 further includes several output ports 
42, each of which produces an electrical signal that can 
control some other device. For example, although not spe- 
cifically shown in FIG. 1, different output ports 42 could be 
respectively used to control a dimmer for the overhead 
lights, to control a motor which raises and lowers a projec- 
tion screen, to control a relay device which turns power on 
and off to a device which does not have the capability to 
control its own power in response to IR commands, and so 
forth. 

The hand-held remote includes a visual display 49, of a 
type commonly known as a liquid crystal display (LCD). In 
the disclosed embodiment the LCD display 49 is a color 
display, but it could alternatively be a black and white 
display, for example to reduce the cost of the remote 12. The 
LCD display 49 is of a type known as a touch -panel display, 
in that an operator can touch the surface of the display 49 
with a finger, and the remote 12 will detect which location 
on the display was touched by the operator. Therefore, as 
discussed in more detail later, an operator tells the remote 12 
what to do primarily by touching the display 49 in different 
locations with a finger. In addition, however, the remote 12 
has in the vicinity of the display 49 four external buttons 
51-54, which are each a momentary push-button switch, and 
which can each be actuated by an operator. 

Internally, the remote 12 includes a microprocessor 57 
which is a commercially available device, and a program 
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memory 58 which stores the program executed by the 
processor 57, as well as other data and information that does 
not change during normal system operation. Like the pro- 
gram memory 27, the program memory 58 is a non-volatile 

5 memory of a type which can be rcprogrammed, such as flash 
random access memory. The remote 12 also includes some 
standard random access memory (RAM) 61, in which the 
processor 57 can store variables and other data that are 
subject to change during normal system operation. 

10 In addition, the remote 12 includes an IR port 62, which 
is used to send wireless IR commands at 33 to the IR port 
31 in the master control unit 11. The IR transmissions 33 are 
true wireless transmissions, so that the remote 12 can be 
freely moved within the boardroom or other operational 

35 environment. The remote 12 provides a convenient single 
hand-held unit which a person can use to operate all of the 
equipment coupled to the master control unit 11. The remote 

12 is powered in a know manner by a battery, which is not 
illustrated in FIG. 1. 

20 Turning now lo the personal computer 13, the computer 

13 would not be present during normal operation of the 
control unit U and remote 12. Instead, the computer 13 is 
used during system setup for the purpose of generating 
customized programs which are to be executed by the 

25 processor 26 and processor 57 during normal operation, and 
which are downloaded to and stored in the program memo- 
ries 27 and 58. Computer 13 is depicted in FIG. 1 as a 
desktop unit, but it will be recognized that it could alterna- 
tively be a personal computer of the type commonly known 

30 as a laptop or notebook computer. The capability of the 
system 13 to generate the programs for the memories 27 and 
58 is indicated diagrammatically by the broken lines at 76 
and 77. The hardware of the personal computer 13 is entirely 
conventional, and includes a system unit 66, a keyboard 67, 

35 a pointing device 68 such as a mouse or trackball, and a 
cathode ray tube (CRT) display 71. The system unit 66 
includes, among other things, a microprocessor 72 of a 
known type, and a hard disk drive (HDD) 73. 

The embodiment disclosed in FIG. 1 includes the capa- 

40 bility for the master control unit 11 to be simultaneously 
controlled by two or more of the hand-held remote units 12. 
However, to facilitate an understanding of the present 
invention, only one hand-held remote 12 is described in 
detail and shown in FIG. 1. When the remote 12 sends an IR 

45 command at 33 to the control unit 11, the IR command 
includes two basic components. First, it includes a code 
unique to the particular remote 12, so that the control unit 11 
knows which remote 12 generated the command. Second, 
the IR command includes a channel code. The channel code 

50 tells the control unit 11 what it is that the remote 12 wants 
the control unit 11 to do. Stated differendy, a unique channel 
code is assigned to each function which the remote 12 is 
permitted to instruct the control unit U to do. Thus, each IR 
commands sent at 33 by the remote 12 includes a single 

55 short command code, which is all that the control unit 11 
needs in order to know exactly what it should do. These 
channel codes are not predefined, but instead are assigned by 
the personal computer 13 as it is finishing up the programs 
which will be loaded into the memories 58 and 27 of the 

60 remote 12 and the control unit 11. In essence, the personal 
computer 13 identifies all of the tasks which the remote 12 
will permitted to instruct the control unit 11 to do in the 
particular system, then sequentially numbers these tasks 
with channel codes, and then completes the programs for the 

65 memories 58 and 27 using these channel codes, so that the 
remote 12 and control unit 11 both know exactly which task 
corresponds to which channel code. 
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FIG. 2 is a diagrammatic view of the HDD 73 in the The cximmoD functions include play, stop, pause, record, 

personal computer 13, and diagrammatically depicts some increase volume, decrease volume, and the like, which are 

of the information stored on the HDD 73. In particular, there found on a wide variety of devices falling within a variety 

is a template database 76 which is stored on the HDD 73, of equipment classes. If a particular device does not support 

and which includes a plurality of user interface templates, 5 one of the common functions, then the corresponding entry 

two of which are shown at 77 and 78. The information in the in the control data includes a special vahie or code, to 

templates 77-78 will be discussed in more detail later. The effectively indicates that there is no remote command which 

HDD 73 further includes an equipment database 81, which will cause the particular device to do that particular function, 

includes a plurality of device definitions, two of which are As to all other functions, or in other words functions which 

shown diagrammatically at 82 and 83. Each of the defini- the device will implement in response to remote commands, 

tions corresponds to a respective commercially available each corresponding entry in the control data includes infor- 

device, two examples of which are the DSS 16 and receiver mation defining the particular code which must be sent to the 

17 in FIG. 1. Ihe type of iafoimation in each of the device device in order to cause that particular device to carry out the 

definitions 82 and 83 will be discussed in more detail later. function in question. 

The HDD 73 further includes an interface generation 55 Table 1 also includes attribute information used to cus- 
program 86. The processor 72 in personal computer 13 tomize the interface for the particular device, as discussed 
executes program 86 in order to generate the executable later. In addition, Table 1 includes a list of available corn- 
programs which arc stored in the memories 27 and 58, and mands for the particular device, as discussed in more detail 
which define the interface presented to an operator by means later. 

of the display 49 and the external buttons 51-54. The HDD 20 Looking now in more detaQ at the template database 76, 

73 further includes a touch-panel file 87. The touch-panel each of the user interface templates 77-78 provides infor- 

file 87 is generated by the program 86 as the program creates mation which can be used to generate a user interface for the 

a user interface for a particular system, and the file may master control unit 11 and hand-held remote 12. The tem- 

thereafter be saved in order to have a record of the definition plates differ primarily in terms of aesthetic considerations, 

for that particular interface, even after the interface has been 25 For example, images which are to be displayed on the 

prepared and the memories 27 and 58 have been appropri- display 49 of the remote 12 is referred to as pages, and a 

ately programmed. If the personal computer 13 is used to set page may take up all or only a portion of the area of the 

up two or more systems which each include a respective display 49. Some templates may be configured to generate 

master control unit 11 and hand-held remote 12, the HDD 73 color pages suitable for use with the color LCD display 49 

may include a touch-panel file 87 for each such system. For 30 in the disclosed embodiment. Other templates may generate 

convenience and clarity in the present disclosure, however, gray-scale pages which arc suitable for use with a less 

only a single touch-panel file 87 is shown in FIG. 2. expensive black and white LCD display. Similarly, some 

'Huning now in more detail to the equipment database 81, templates produce pages which are optimally configured for 

there are various different equipment classes, examples of one particular environment, such as a corporate boardroom, 

which are televisions, slide projectors, VCRs, compact disk 35 while other templates produce pages which are optimally 

players, receivers, digital satellite systems, and so forth. For configured for other environments, such as a home theater, 

each such class of equipment, there are a pliu-ality of Each of the templates 77-78 provides the template infor- 

manufacturcrs who are commercially marketing devices that mation which is needed to generate a fiilly functionally user 

may properly be categorized as equipment of that particular interface, and an operator will select one of the templates for 

type or class. Further, each manufacturer will typically be 40 use in generating a given user interface. For purposes of 

marketing several different devices in each class, each such simplicity and clarity in describing the disclosed 

device having a different model number. The equipment embodiment, only the template 77 will be described in detail 

database 81 includes a respective device definition for each below. 

commercially available device which has been determined In order to ensure that the explanation of the template 77 

to be compatible for use with the master control unit 11. The 45 is clear, it will be helpful to begin with a brief and general 

equipment database 81 may be updated from time to time in explanation regarding the pages which the remote 12 can 

order to take into account new devices that come onto the display to an operator on the touch-panel LCD display 49. 

market. A page is a graphical image which can be visually presented 

Table 1 lists information which is present in each of the on the display 49, and which may use the entire area of the 

device definitions 82-83 in the database 81. In particular, as 50 display 49 or only a portion of that area. If a first page is 

shown in Table 1, each device definition identifies the being displayed and a second page is then presented for 

equipment class of the associated device, the name of the display, the second page will cover up any portion of the first 

manufacturer, and the particular manufacturer's model num- page which is in the region of the display that corresponds 

ber for that device. Then, the device definition identifies the to the second page. For example, if the second page takes up 

particular control technique to be used with that device. In 55 the entire display 49, none of the first page will be visible, 

most cases, this will involve the transmission of IR On the other hand if the second page takes up only a portion 

commands, but it could alternatively be effected in another of the display, any portion of the first page which appears on 

manner, for example by transmitting serial commands the remainder of the screen will still be visible. In cither 

through an RS232 serial interface using serial port 38. The case, if the second page is thereafter removed from the 

device definition also includes control data, which is a 60 display, the remote 12 will again display the portion of the 

definition of the specific infrared patterns or codes to which first page which was covered by the second page. In the 

this particular device will respond. In the disclosed disclosed embodiment, a page which takes up less than the 

embodiment, the control data is stored in the form of entire screen is referred to as a "pop-up" page. Each page 

forty-two common functions arranged in a predetermined may include one or more regions which are called buttons, 

order, followed by any additional functions which are 65 If an operator touches a portion of the display 49 which is 

unique to the particular piece of equipment. Table 2 lists the currently displaying a button, the remote 12 will detect this 

forty-two common functions, in their predetermined order. and then take some form of action which is associated with 
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that buttoQ. lypically, touching a button will result in one of serving all pages in the template, which provides definition 

two dififerent types of actions. information for each type of ofif-^age button that can be used 

The first type of action is transmission at 33 of an IR in the template. For example, this will include a definition of 

command containing a channel code associated with that the size of the button, any text which is to appear on the 

button, which will cause the control unit 11 to carry out the s button, any bitmap or icon which is to appear on the button, 
task associated with that channel code. The second type of and so forth. In the disclosed embodiment, an icon is defined 

action docs not result in generation of an IR command at 33, to be a bitmap which is of a predetermined size, 

but instead tells the remote 12 to change the current page As shown in Table 3, the template definition also includes 

display, either by displaying an additional page, or by a plurality of separate page definitions. In general, these 

removing the current page from the display. Both of these jq include several pages which do not relate to specific control 

types of action are referred to herein as a page flip. The devices such as those shown at 16 and 17, and which are 

remote 12 is also capable of causing automatic page flips. therefore provided in every user interface generated by the 

For example, if the operator does not interact with the personal computer 13. In addition, each class of equipment 

remote 12 for a predetermined period of time, some pages has at least one page definition associated with it. Each time 

will be automatically removed from the display 49, thereby a device falling within that particular equipment class is 

causing the previously-displayed page information, which added to the system configuration, the page definition for 

was covered by the removed page, to again be visible. each corresponding page is taken into account in generating 

A button on a first page which causes a flip to a second the user interface. Sample page definitions are discussed in 

page is called an off-page button of the second page. The more detail later. 

first page has a region which is called a button region and 20 Table 4 shows information which is in each of the page 

includes the off-page button for the second page. The button definitions present in the selected template definition. More 

region may also contain off-page buttons for other pages. In specifically, each page definition includes a list of off-page 

the context of the exemplary system which is shown in FIG. buttons which are associated with the subject page, or in 

1, and as will be described in more detail later, the remote other words a list of the buttons which are to be provided on 

12 is capable of displaying on the display 49 a source select 25 other pages in order to cause a flip to the subject page. The 

page which has a button region that includes two buttons, entries in this off-page button list each include a button 

one of which corresponds to the DSS 16, and the other of region identification number, which serves as a link to one 

which corresponds to the receiver 17. If an operator presses of the button region definitions present in the template 

the button corresponding to the DSS 16, the remote 12 will definition (Table 3), and also each include a number which 

flip to a new page containing buttons that can be used to 30 serves as axmique link to a respective one of the definitions 

control DSS 16, whereas if the operator presses the button of attributes for off-page buttons (Table 3), thereby identi- 

corresponding to the receiver 17, the remote 12 will flip to fying the size and graphical appearance of the off-page 

a new page having several buttons that can be used to control button. 

the receiver 17. The personal computer 13 does not know in Next, the page definition (Table 4) includes a list of button 

advance what specific devices 16 and 17 will be selected for 35 region identificaUon numbers, which identify button regions 

use with the master control unit 11 of a given system. Thus, that are present on the subject page. Each such button region 

the operator will need to identify for the computer 13, in a identification number serves as a link to a respective button 

manner discussed in more detail later, the specific devices 16 region definition in the template definition (Table 3). Next, 

and 17 which will be present in a given system.Aseach such Table 4 includes an initial image definition for the subject 

device is identified, a page corresponding to that device 40 page, or in other words an initial definition of the graphical 

needs to be added to the user interface, and the off-page appearance which the page will have when displayed, 

buttons which will cause a flip to that new page need to be although this initial appearance is subject to modification, as 

added to one or more other pages, namely in the button discussed later. Next, each page definition includes an 

regions on those pages which are provided specifically so equipment class identification, which indicates the class of 

that off-page buttons can be added in those regions. This is 45 equipment that this page has been designed to be used with, 

discussed in more detail later. As mentioned above, examples of equipment classes include 

Referring again to FIG. 2, the user interface template cassette tape decks, laser disk players, compact disk players, 

definition 77 includes certain information which is shown in receivers, televisions, slide projectors, and so forth. 

Tables 3, 4 and 5. More specifically. Table 3 shows that the Next, Table 4 indicates that each page definition includes 

template definition includes a separate definition for each 50 an entry which is an identification of a particular piece of 

button region which is capable of being used on any page equipment. The specific setting for this identification is not 

within that template. In general, the definition of each button present in the master page definition in the template database 

region includes information such as a unique region identi- 76. Instead, the master page definition essentially defines a 

fication number for that region, the size of the button region, place in the page definition where a unique identification can 

where the region is located on each page which subscribes 55 be added later, in order to identify a particular piece of 

to use of that button region, and what to do if the number of equipment. For example, a given system may include two 

off-page buttons added to that button region exceed the different VCRs, which are both in the same equipment class, 

available space for that button region. A given button region As a result, each page definition associated with that cquip- 

may appear on more than one page in the template, but will ment class will be used twice in generating a user interface 

have the same size and relative position on each such page. 60 for the overall system, and it is thus necessary to be able to 

For example, if a button region definition indicates that the tell these otherwise identical page definitions from each 

button region is to appear adjacent the upper left comer of other. Accordingly, each time the master page definition for 

a page, each page which subscribes to use of that particular a VCR is copied to the touch panel file 87, the particular 

button region will have that button region located near the equipment identification in the copy of the page is uniquely 

upper left corner of the page, 55 set so as to uniquely identify the associated VCR. For 

TEible 3 also shows that the template definition includes example, one identification might be set to "VCRl", and the 

attributes for off-page buttons. This is a resource area other to "VCR2'*. 
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Next, io Table 4, each page definition includes an entry 
which is a defatilt timeout. This is a time period, such as five 
seconds, following which the page win be removed from the 
display 49 of the remote 12 if the operator has not interacted 
with the remote 12 during that interval of time. The default s 
timeout may also be set to a value such as zero, in order to 
indicate that there is no timeout, or in other words that the 
page is to continue to be displayed until manually removed, 
regardless of whether or not the operator is interacting with 
the remote 12. Most pages will not use the timeout feature, lo 

Next, the page definition includes a definition of each of 
one or more buttons which appear on the subject page, in 
this regard, it should be noted that this information relates to 
buttons which in fact will appear on the subject page, as 
distinct from the foregoing discussion of information in the 15 
page definition for off-page buttons, which are associated 
with the subject page but appear on a different page. Each of 
the button definitions includes information relating to a 
specific butuan appearing on the subject page, and the 
information present in each button definition is discussed in ^ 
more detail in association with Table 5. 

More specifically, with reference to Table 5, each button 
definition includes information defining attributes for the 
button, such as bitmap, icon and text attributes. The bitmap 
or icon attribute determines the graphical appearance of the ^ 
button, and the text attribute identifies text which is associ- 
ated with the button. Next, Table 5 indicates that the button 
definition includes a channel code. As discussed above, the 
channel code is not a predetermined value, but is assigned by 
the personal computer 13 as it is completing generation of 
the user interface. The channel code in Table 5 therefore 
effectively defines a storage location which is set at run time 
to identify the channel assigned by the personal computer 13 
to the task which is associated with this particular button. 

Next, the button definition includes an indication of the 
function code, if any, associated with this particular button. 
If present, this will be one of the function codes which arc 
listed in Table 2, and which correspond to respective remote 
control codes that will be recognized by the device corre- ^ 
sponding to the page on which this button appears. If this 
particular button is used for a purpose other than transmit- 
ting a remote command to a control device, then the function 
code in the button definition will be set to a special value 
such as zero, to indicate that none of the function codes in 
Table 2 are associated with this particular button. 

Still referring to Table 5, the next item in the button 
definition is a feedback flag, which is used to facilitate 
control of the appearance of the button. In particular, the 
remote 12 is capable of displaying a button in a manner so 50 
that it appears to be in a normal unactuated position, or so 
that it appears 10 have been physically depressed. The 
feedback flag indicates whether the appearance of a button 
is to be controlled so as to depict the button as a momentary 
switch or a toggle switch. A momentary switch moves from 55 
its normal position lo its depressed position in response to 
being operated, and then promptly returns to its normal 
position. In contrast, a toggle switch changes state from one 
of its normal and depressed positions to the other thereof 
each time it is operated, and stays in that other position until 
it is operated again. 

Still with reference to Table 5, the next item in the button 
definition is a target page identification. Some types of 
control devices are associated with two or more pages, 
which essentially constitute a set of pages that are associated 65 
with that device. If a button on a given page is to cause a flip 
to another page within the same set, the target page identi- 
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fication entry in the button definition identifies the other 
page of that set to which the flip is to be made. 

Next, each button definition includes a list of instructions, 
which define a sequence of tasks to be carried out by the 
control unit 11 in response to actuation of this particular 
button. This list of instructions is discussed in more detail 
later. 

As explained above in association with Table 4, each page 
definition in the template 77 includes an initial image 
definition for the subject page. FIGS. 3-13 are each a 
diagrammatic view of the initial image definition for a 
respective page which is used in the exemplary system 
configuration shown in FIG. 1. The template 77 will actuaUy 
include a number of additional initial page definitions, one 
example of which is the page definition for a compact disk 
player. Since the exemplary system configuration shown in 
FIG. 1 does not include a compact disk player, the page 
definition for a compact disk player is not shown and 
described. However, for purposes of the present invention, 
the appearance and handling of these various other pages is 
comparable to the manner in which the pages for the devices 
16 and 17 are handled. Accordingly, the initial image defi- 
nitions of other types of devices are not shown and desCTibed 
in detail. 

Turning in more detail to FIGS. 3-13, FIG. 3 shows a 
MAIN page 101, FIG. 4 shows a MORE page 102, FIG. 5 
shows a PANEL page 103, FIG. 6 shows an EXTERNAL 
BUTTON page 104, FIG. 7 shows an SOURCE SELECT 
page 105, FIG. 8 shows a RECEIVER-1 page 106, FIG. 9 
shows a RECEIVER-2 page 107, FIG. 10 shows a 
RECEIVER-3 page 108, FIG. U shows a DSS-1 page 109, 
FIG. 12 shows a DSS-2 page 110, and FIG. 13 shows a 
DSS-3 page 111. Where the size of a page is less than overall 
size of the display, the overall size of the display has been 
designated with a broken line, for example at 112 in FIG. 7, 
in order to indicate where the page will be located on the 
display when that page is being displayed. Page 104 (FIG. 
6) is used to configure the system, as discussed later, but is 
never actually displayed during normal operation of the 
remote 12. In contrast, it should be noted that pages 101-1(K3 
and 108 (FIGS. 3-S and 10) each take up the entire area of 
the display 49, whereas pages 105-107 and 109-111 (FIGS. 
7-9 and 11-13) are each pop-up pages of a smaller size 
which take up only a poition of the area of the display 49. 

Pages 101-105 in FIGS. 3-7 are default pages, which will 
always be included in the user interface, regardless of what 
particular devices arc selected to be controlled. In contrast, 
pages 106-112 in FIGS. ^13 are pages which correspond to 
specific types of devices, and which will be utilized in 
generating a user interface only if a device of that type is 
present in the particular system being configured. Here, 
pages 106-108 in FIGS. 8-10 correspond the class of 
equipment referred to as receivers, and will be used in 
generating the user interface for the exemplary system of 
FIG. 1 because that system includes the receiver 17. 
Similarly, pages 109-111 in FIGS. 11-13 correspond to the 
DSS class of equipment, and will be used in generating the 
user interface for the exemplary system of FIG. 1 because 
that system includes the DSS 16. 

Each of the pages 101-111 will now be descnbed in 
somewhat more detail. Referring first to FIG. 3, the MAIN 
page 101 includes an off-page button region 116. As 
described above, buttons can be added in the button region 
116 during configuration of the user interface, in order to 
effect a flip from the page 101 to some other page. The 
MAIN page 101 also includes two areas which are desig- 
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nated by broken lines 117 and 118. The broken lines 117 and 105 in the user interface. This is why they are shown in 
118 are provided solely for purposes of facilitating a clear broken lines in RG. 7. On the other hand, if more than four 
understanding of the present invention, by designating two off-page buttons are added to the button region 161 during 

areas of the main page that will typically be overlaid during creation of the user interface, then the scroll buttons 162 

normal system operation by other smaller pop-up pages. For 5 be visible and operational in the final version 

example, the area 117 will be overlaid by the SOURCE P^S^ the scroll arrows are present, no more 

SELECT page 105, and the area 118 will be overlaid by one off-page buttons will be visible in the button region 

or more of the pages 106 and 109-111. The MAIN page 101 S^^en lime, but an operator of the remote 12 can use 

also includes a MORE button 119, which eflfects a page flip scroll arrows 162 and 163 to scroll through and display 

to MORE page 102 shown in FIG. 4. lo ^^^^^ ofif-page buttons. In the disclosed 

Turning to HG. 4, the MORE page 102 includes two embodiment, each actuation of one of Ihe scroll buttons 162 

button regions 126 and 127, within which off-page buttons ^"'If |° JP** group of four 

can be added during configuration of the user interface. The buttons but it woiUd also be possible to effect scrollmg m a 

page 102 also includes an EXIT button 128, which will ^^^^^'^^ ""^""^^^ ^^^P^^ ^^^^^ ^ 

remove the page 102 from the display, thereby permitting 15 As mentioned above, pages 106-108 in FIGS. 8-10 all 

the operator to see whatever was displayed before the page correspond lo the AM/FM receiver 17 in FIG. 1. In this 

102 was displayed. The MORE page 102 also includes a '^S^^^' P^Se 106 controls the AM/FM radio tuner, the 

SYSTEM button 129, which effects page flip to the PANEL P^^*' controls the master volume and muting, and the 

page 103 of FIG. 5. P^S^ controls the surround feature. In more detail, and 

f- cir- e .u^ DAKn?! m-i • i j nAKTr-r 20 beginning with page 106, there arc six preset buttons 

In FIG. 5, the PANEL page 103 includes a PANEL ni: uu u u i* . ^^ 

ccTiTDu #* A.- u aZ^ a- . j-jr . 171-176 which cau each be used to select a preset radio 

• ; f " '"^A V '^'iT ^'^li^n Adj^^^n' buttons is a label 178 which indicates 

page, which us not ne«^ary to an understanding of the .j,^, ..t.„„„ p^^..^^. button 171 and the label 

present invention, and which is therefore not illustrated and ^-jq ^..Ju^^m^a • ^- * j j- n 

j^^-'u^ J J..* lu T-u im 1 • I J i_ 1/0 are handled as a group, as indicated dia grammatically 

described m detail here. The page 103 also includes a battery k., .k^ i no a u 

. -J- * -.u 1- i^vi *t- * • J ^-25 broken hne 179. More specifically, some receivers 

charge indicator 137, with a line 134 that is moved, verti- ^ ^ »^ • * ^ u u 

«oii,ru.. ^ *^ \^ • A * A- * *u « f may have the capability to receive remote commands which 

cally by the remote 12 in order to indicate the amount of ^^i^^t A tr^f^^* ^o^* * r • u- u n 

eleciricL charge remaining in the battery of the remote 12. 1^ H-ml stations m which case all 

Page 103 fiirther includes SYSTEM ON and SYSTEM OFF °^ nfh • ^^T J f , 

buttons 138 and 139, which can optionally be configured to ^nf nf Lffh/nT'nrJL?!,^,.^ T 1°. ' i f h 

f, * 11 f *u J • i • . 30 01 less than six preset stations. In that case, selected 

turn on power to all of the devices 16 and 17 m the system , , . n u r • * j • l ■ 

^ff * n e A ' ^£ A i'^ ^^^^^ preset buttons will be eliminated m sequence, bcgm- 

and to turn off power to all of the devices 16 and 17, as - „-«uu • j . -j i *l c 

, r , u f *i. u «♦ 1^0 A Aid °"*g w^^" button 176, m order to provide only the number of 

discussed later. Adjacent each of the buttons 138 and 139 is u,.»51-^ 1 • 

„„^^t • * 1/*^ u- u • -A . .u buttons which are appropriate for the particular receiver. For 

an exclamation point 142 or 143, which is a remmder to the .u- «.«r-„«/-- ^ 1 . ui * t *• c 

r.iT , , 11*1.. J- example, if the receiver is only capable of selectmg one of 

operator of the personal computer 13 that, durine c i_ : ... 

» . u u ij J 1 . .1- u 35 fo^r preset stations by remote command, then only the 

configuration, he or she should either delete the buttons 138 k,.m™i'7i • *u « 1 - r.u 

. f. ♦U.J •* .1 buttons 171-174 will appear m the final version of the page 

and 139, or configure them to do appropnate power control. .-^ ^o^.ui- ^ 1 * 

T-u- n u J- J • J * 1 1 ^ I- 1 lOo. It the receiver is not capable of selectmg any preset 

^^t^n thl "^T t H I ^tn'^^^^ by ^'^^'^ ^o^^^^d, then all of the buttons 

L tt, llfi^ r^ n '^'h' ^ h '^H ^ ^ 171-176 v^ll be Omitted from the final version of the page 

nr™^^^^ ^0 106. In this situation, since the label 178 and the button 171 

program for the remote 12. ^^^^^^^ ^ ^^^^p ^^^^ ^^j^^^^ ^^^^^^ ^.^^ 

The page 103 also mchides a PANEL SLEEP button 146, involve deletion of everything which is in the same group 

which will put the hand-held remote 12 mto a low power 179 as that button, or in other words deletion of the label 

mode. Further, the page 103 includes an EXIT button 147, 178. This ensures that the label 178 wUl be present if at least 

which will cause the page 103 to be removed from the one of the preset buttons 171-176 remains in the final 

display 49, thereby restoring to visibility the MORE page version of page 106, but that the label 178 wiU not be present 

102 which was being displayed when the operator requested jf none of the buttons 171-176 remain in the final version, 

the PANEL page 103 by actuating the button 129. p^g, ^^^^^^^ ^ ^^^^^^ ^^^^^^ ^ p^^^^ 

The EXTERNAL BUTTON page 104 m RG. 6 has four down button 182, an associated label 183, and a broken line 

external buttons 151-154, which respectively correspond to 50 184 indicating that the buttons 181 and 182 and the label 183 

the external buttons 51-54 (HG. 1) provided on the remote are all part of a group. If a particular receiver does not have 

12. As mentioned above, the page 104 is never acUially the capabihty to scan upwardly or downwardly to the next 

displayed on the display 49 during normal system operation, preset radio station in response to a remote command, then 

but instead is used during the creation of the user interface the buttons 181 and 182 and the label 183 wiU all be omitted 

to specify what should happen if an operator presses any one 55 from the final version of the page 106. A later discussion 

of the external buttons 51-54 on the hand-held remote 12. explains how decisions are made as to which buttons to omit 

The manner in which page 104 is used to accomplish this is and which to keep. 

described in more detail later. ^s mentioned above, the page 107 in FIG. 9 is the page 

IWning to FIG. 7, the SOURCE SELECT page 105 which controls the master voltmie and muting. In particular, 

includes a button region 161, where off-page buttons can be tfo the page 107 includes a volume increase button 187, a 

added during creation of the user interface. At opposite ends volume decrease button 188, and a muting button 189 that 

of the button region 161 are scroll buttons 162 and 163. In toggles muting on and off. When the page 107 is displayed, 

the disclosed embodiment, the area of button region 161 is it covers the MORE button 119 and any buttons present in 

of a size which permits the display of up to four off-page the button region 116 (FIG. 3). While the page 107 is being 

buttons. If this button region contains no more than four 65 displayed, if the remote 12 does not detect any operator 

buttons, then the scroll buttons 162 and 163 will not be activity for a specified time interval such as five seconds, the 

needed, and will not appear in the final version of the page remote 12 will automatically remove the page 107 from the 
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display, so that the MORE button 119 and any buttons in the 
button region 116 will again be visible to the operator of the 
remote 12. 

The page 108 in FIG. 10 controls the surround mode of 
the receiver. The page 108 includes four mode buttons 
191-194. When one of these buttons is pressed, it turns on 
a respective different surround mode of the receiver For 
example, the button 191 may cause the receiver to send 
sound to the speaker system 18 in a manner which simulates 
a disco, the button 192 may cause the receiver to simulate a 
church, the button 193 may cause the receiver to simulate an 
opera hall, and the button 194 may cause the receiver to 
simulate a jazz club, as discussed later. Adjacent the buttons 
191-194 are exclamation points 196-199, which remind the 
operator of the personal computer 13 that some configura- 
tion may be required with respect to each of the buttons 
191-194 during the creation of the user interface. 

The page 108 also includes center voliune increase and 
decrease buttons 201 and 202, and an associated label 203, 
the buttons 201 and 202 controlling the volume for speakers 
of the speaker system 18 which are on opposite sides of the 
center of the room, relative to the volume for speakers of the 
speaker system which are at the front of the room. Similarly, 
the page 108 includes rear volume increase and decrease 
buttons 201 and 207, and an associated label 208, the buttons 
206 and 207 adjusting the volume of speakers at the rear of 
the room relative to the volume of speakers at the front of the 
room. These volume control buttons 201-202 and 206-207 
are different from the master volume control buttons 187 and 
188 in FIG. 9, which adjust the volume for all of the front, 
center and rear speakers by the same amount. 

Page 108 also includes a SURROUND OFF button 212, 
which causes the receiver 17 to turn off its surround feature. 
Further, the page 108 includes an EXIT button 213, which 
causes the page 108 to be removed from the display 49, 
which in turn results in visibility of the page that was 
displayed at the time the page 108 was called up for display. 

In page 108, the label "MODE" below the buttons 
191-194 is grouped with the button 191, in a manner similar 
to the manner in which the label 178 in FIG. 8 is grouped 
with the button 171. Summarily, the labels 203 and 208 are 
respectively grouped with the button pairs 201-202 and 
206-207. Groupings of this type have already been 
described in association with FIG. 8, in order to illustrate the 
concept. Accordingly, groupings of this type are not 
described in detail for all of the other pages which may 
include similar groupings. 

T\iraing to the DSS 16 (FIG. 1), the corresponding pages 
109-111 are shown in FIGS. 11-13. Page 109 includes a 
button group 221, which is used to transmit cursor control 
information to the DSS 16, and a channel/page button group 
222, which is used to transmit channel and page information 
to the DSS 16. A GUIDE button 223 is used to tell the DSS 
16 to display a channel selection guide. An EXIT button 224 
is used to tell the DSS 16 to exit from a particular operational 
mode. It should be noted that the EXIT button 224 relates to 
a command to the DSS 16, rather than a page flip request to 
the remote 12, and thus does not cause the remote 12 to 
remove the page 109 from the display. The page 109 
includes a MORE button 227, which causes a page flip that 
brings up the page 111 of FIG. 13. It should be noted that the 
MORE button 227 does not effect a page flip to the MORE 
page 102 of HG. 4. The page 109 further includes a button 
228, which effects a page flip to the page 110 shown in FIG. 
12. 

Looking now at FIG. 12, the page 110 includes a group of 
eleven buttons 231, which are used to enter mmierical 
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information for use by the DSS 16. Further, the page 110 
inchides a GUIDE button 232, an EXIT button 233, and a 
MORE button 236, which are respectively equivalent to the 
buttons 223, 224, and 227 of page 109 in RG. U. The page 
5 110 also includes an arrowhead shaped page flip button 237, 
which effects a page flip to the page 109 shown in FTG. 11. 

The page 111 in FIG. 13 includes a group of five buttons 
241-245, which each correspond to various commands for 
the DSS 16. In a manner similar to that described above for 

10 the page 107 (FIG. 9), the page 111 of FIG. 13 is configured 
to be automatically removed from the display if the remote 
12 detects no operator activity for a specified time interval 
such as five seconds. 

The manner in which the interface generation program 86 
(FIG. 2) is executed by the personal computer 13 (FIG. 1) to 
carry out generation of a user interface will now be 
described with the reference to the flowchart of FIG. 14. In 
block 251, the program 86 prompts the operator of the 
computer 13 to select one of the user interface templates 

^ 77-78 from the template database 76. This may be done by 
displaying a list of the templates, so that the operator may 
select one of the templates in the list. The displayed list may 
be accompanied by representative graphical image informa- 
tion that will help the operator make a decision. For 

^ example, if the operator selects a template which is in color, 
the operator will see a representative image which is in 
color, whereas if the operator selects a template which is in 
black and white, the operator will see a representative 
images which is a gray scale image. For purposes of this 
discussion, it is assumed that the operator selects template 
77. As soon as the operator selects one of the templates, the 
program 86 may copy to the touch panel file 87 the default 
page definitions that are used in generating every user 
interface, regardless of which particular items of equipment 
are selected for use in the particular system. In the case of 
the exemplary embodiment of FIG. 1, this would include the 
definitions for pages 101-106 (FIGS. 3-8). 
In FIG. 14, control then proceeds to block 252, where the 

^ program prompts the operator to select an item of equipment 
which is to be one of the devices controlled by the system. 
In other words, the program prompts the operator to select 
one of the device definitions 82-83 in the equipment data- 
base 81 (FIG, 2). In order to facilitate this selection, the 

45 program may present on the display 76 a selection window 
similar to that shown at 254 in FIG. 15. 

With reference to FIG. 15, the selection window 254 
includes a drop-down list 256 of classes of equipment. The 
operator uses this list to select the class of equipment which 

50 is of interest, for example a VCR, a television a slide project, 
a digital satelUte system, a compact disk player, a cassette 
tape deck and so forth. Once the class or type of equipment 
has been selected using the drop-down fist 256, a further 
drop -down fist 257 will display the names of manufacturers 

55 who market approved equipment of this particular class or 
type. The operator then uses the drop-down list 257 to select 
the name of the manufacturer of the particular device which 
is being added. A further drop -down list 258 then displays 
the model numbers of the devices which are in the selected 

go class and which are made by the selected manufacturer. The 
operator then selects the exact model number of the par- 
ticular device being added. 

Boxes 261 and 262 give default labels for the page or 
pages which will be associated with this particular device, 

65 and which will be associated with the SOURCE SELECT 
button that will appear in the button region 161 of page 105 
(FIG. 7) for this particular device. The operator does not 
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Deed to change these default vahies, but may optionally do 
so. If, however, the operator intends to add more than one 
piece of equipment in a particular class, then the operator 
should use different labels in box 261 for each pf these 
device, and different labels in box 262, so that the respective 
pages which correspond to one of these devices can be easily 
distinguished from the pages which correspond to the other. 
For example, if the particular system configuration included 
two VCRs, the operator might set box 261 to "VCRl" for 
one VCR and to "VCR2" for the other VCR, and do the same 
with box 262. 

The window 254 further inchides a box 263, which the 
operator can use to indicate whether or not the control unit 
11 is to be allowed to turn on and off the power of the 
particular device which is being added. Once the operator 
has made all of the necessary selections in window 254, the 
operator activates an OK button 264, to tell the program that 
selection of this particular item of equipment is completed. 
With respect to the exemplary embodiment of FIG. 1, the 
operator would use the window 254 of FIG. 15 to succes- 
sively select the DSS 16, and the receiver 17. 

In FIG. 14, control then proceeds from block 252 to block 
271, where the program checks to see whether power control 
was enabled by the operator in box 263 of window 254. If 
so, then control proceeds to block 272, where the program 
checks the remote control data (Table 2) in the device 
definition (Table 1) for that particular device, in order to 
determine whether channel codes are defined for the func- 
tion codes 27 and 28, which are the discrete power on and 
discrete power off IR commands. These discrete power 
control commands each have the effect of forcing the device 
to either a power on state or power off state, regardless of 
what power state the device is currendy in. This is different 
from the power toggle command represented by function 
code 9 in Table 2, which simply causes the control device to 
change from its current power state to the opposite power 
state. If it is determined at block 272 that the particular 
device does not support the discrete power control com- 
mands represented by the function codes 27 and 28, then 
control proceeds to block 273 where the program 86 auto- 
matically adds to the system configuration the power sensor 
21 for that particular device. Control then proceeds to block 
274. If the operator had not enabled the power control in box 
263 (FIG. 15), then control would have proceeded directly 
from block 271 to block 274. Similarly, if it had been 
determined at block 272 that the particular device did 
support discrete power control using IR commands corre- 
sponding to function codes 27 and 28, then control would 
have proceeded directly from block 272 to block 274. 

As discussed above in association with the explanation of 
Table 1, the device definition extracted from the equipment 
database 81 for the selected item of equipment includes an 
identification of its equipment class, which of course will be 
the same as the equipment class which the operator selected 
in list 256 (FIG. 15). Further, as discussed above in asso- 
ciation with Table 4, each page definition in the template 
includes an equipment class identification. At block 274, the 
program 86 searches the selected template definition 77 for 
all page definitions which contain that same equipment class 
identification, and then copies these page definitions to the 
touch-panel file 87 (FIG. 2). In the case of the exemplary 
embodiment of FIG. 1, this includes the page definitions 
containing the initial image definitions 106-108 (FIGS. 
8-10) for the receiver 17, and the initial image definitions 
109-111 (FIGS. 11-13) for the DSS 16. 

As previously explained with reference to Table 4, each 
page definition includes an entry tbat can be set to identify 
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the particular item of equipment with which it is associated. 
In each such page ^icb has just been copied to the 
touch -panel file 87, this particular equipment identification 
entry is set using the page label that the operator specified in 
5 box 261 (FIG. 15). Control then proceeds to block 276. At 
this point, the user may indicate that another item of 
equipment is to be added, in which case control proceeds 
back to block 252. Alternatively, the user may indicate that 
the user interface is to be configured using the items of 
equipment whidi have been added so far, in which case 
control proceeds to block 277. In the case of the exemplary 
system configuration shown in FIG. 1, the operator will have 
added the DSS 16 and receiver 17 before control proceeds 
to block 277. 

j5 In block 277, the program carries out some automatic 
customization of the initial image definitions present in the 
page definitions that have been copied to the touch-panel file 
87. In the case of the exemplary embodiment of HG. 1, these 
are the initial image definitions depicted in FIGS. 3-13. 

2Q First, the program removes non -functional buttons and 
groups. For example, in the case of the receiver 17, assume 
that the system determines from the information correspond- 
ing to Table 2 that there is control data corresponding to the 
function codes 11-14, but no control data corresponding to 

25 the function codes 15-20. This tells the program that the 
selected receiver 17 supports remote control of four presets. 
The program will therefore automatically remove the fifth 
and sixth preset buttons 175 and 176 from the page 106 
(FIG. 8). In a similar manner, assume the program deter- 

3Q mines that, for the receiver 17, there arc no channel codes 
corresponding to function codes 22 and 23. The program 
will remove the buttons 181 and 182 as well as the label 183 
in page 106. The resulting page will appear as shown at 
106A in FIG. 16. 

35 Still referring to block 277 in FIG. 14, and with respect to 
buttons on pages which correspond to specific pieces of 
added equipment, the program will set button attributes as 
appropriate, based on information specific to that equipment. 
For example, as shown in Table 1, the device definition for 

40 each device has button attribute information, one example of 
which is how the feedback flag is to be set for each button. 
Accordingly, in the copies of the corresponding page or 
pages for that equipment which are located in the touch- 
panel file 87, the program sets attribute information such as 

45 the feedback flag (Table 5), based on the attribute informa- 
tion specified in the device definition (Table 1). 

Then, still with reference to block 277, the program 
resolves page flips within each page set. As discussed above 
in association with Table 5, button definitions which effect 

50 a flip within a page set include target page identification 
information, and resolving these pages flips involves using 
this target page idendfication information to formally link 
the particular button to the target page within that set. 
The next task carried out by the program 86 is to resolve 

ss other page flips. This includes the addidon of off-page 
buttons to various button regions. When adding an off-page 
button, the program begins by consulting the off-page button 
list in the page definition for each page (Table 4), which is 
simply a list of region numbers to which an off-page button 

60 is to be added. For each region number in the list, the 
program takes the region number and then searches the page 
definition of every other page to sec if the list of button 
regions for each such page includes the region number in 
question. If it does, then an off-page button is added to that 

65 region on that page, the appearance and operation of the 
off-page button being determined by information obtained 
from the section of the template definition (Table 3) which 
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sets forth attributes for off-page button. If more than one 
page subscribes to the button region to which a particular 
off-page button is to be added, then the off-page button is 
added to that button region on each page which subscribes 
to the button region. As to any such button region, if the 
addition of the off-page button would cause the button 
region to contain more buttons than cao be displayed at the 
same time on the corresponding page, then the program 
consults the definition of that button region in the template 
definition (FIG. 3) to determine what to do. In this regard, 
if the button region definition indicates that scrolling is 
supported, then appropriate scroll buttons are added, for 
example the scroll buttons shown at 162 and 1(»3 in FIG. 7. 
Otherwise, if scrolling is not supported, the operator will be 
advised that the capacity of a button region has been 
exceeded. 

In the case of the exemplary system shown in FIG. 1, the 
page definition of the page 109 (FIG. 11) for the DSS 16 
specifies thai an off-page button is to be added in the region 
161 of the SOURCE SELECT page 105 (FIG. 7). Similarly, 
the page definition of the page 106 (FIG. 8) for the receiver 
17 specifics that an off-page button is to be added in the 
button region 161 of the page 105. The program 86 therefore 
adds each of these off-page buttons to the button region 161, 
resulting in the page shown at lOSAin FIG. 17. In particular, 
the off-page button for the DSS is shown at 281, and the 
off-page button for the receiver 17 is shown at 282. The text 
on each button is the text which the operator entered in box 
262 of the window 254 (FIG. 15). Adjacent to each of these 
buttons is a respective exclamation point 283 or 284, which 
reminds the operator that some configuration is possible 
with respect to the button as the generation of the user 
interface proceeds, as discussed below. 

In a similar manner, the volume control page 107 (FIG. 9) 
for the receiver 17 requires that an off-page button be added 
to the button region 116 of page 101 (FIG. 3). The resulting 
customized version of the page is shown at lOlAin FIG. 18, 
where the added off-page volume button is shown at 291. 
Activation of this button results in a page flip that causes the 
page 107 (FIG. 9) to be displayed. The remaining page 
associated with the receiver is the page 108 (FIG. 10), the 
page definition for which indicates that an off-page button is 
to be added to the button region 126 of the MORE page 102 
(FIG. 4). The program therefore adds this off-page button to 
the button region 126, and the resulting modified page is 
shown at 102 A in FIG. 19, with the added off-page button 
appearing at 293. Adjacent to button 293 is an exclamation 
point 294, to remind the operator that configuration is 
possible with respect to button 293 during the creation of the 
user interface. 

Referring again to FIG. 14, when the addition of off-page 
buttons has been completed, program control proceeds from 
block 277 to block 301, where the program permits the 
operator to make certain manual adjustments to the user 
interface. More specifically, with reference to FIG. 20, the 
operator can bring up on the display 71 a window 304 that 
facilitates changes to the page definitions in the touch-panel 
file 87. The window 304 includes a drop-down list 306 of all 
the page definitions in the touch-panel file 87, which the 
operator can use to select one of these pages for editing. An 
image of that particular page will then be displayed in a 
region 307 of the window 304. In FIG. 20, region 307 is 
shown displaying the MORE page lQ2Aof FIG. 19. Using 
a pointing device such as the mouse 68, the operator can 
select a button. In FIG. 20, the operator has selected the 
button 293, and the program confirms this to the operator by 
placing a temporary frame of dots 321 aroimd the selected 
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button 293. Below the region 307 is a tool section 308, 
which can be used to carry out editing in regard to buttons. 
More specifically, the tool section 308 includes eight buttons 
311-318, which can be respectively used to: adjust the 
S properties associated with the selected button, add a new 
button, delete the selected button, change text associated 
with the selected button, change the appearance of the 
border of the selected button, change the color used in 
association with the selected button, diange a bitmap asso- 
ciated with the selected button, or change an icon associated 
with the selected button. 

Hie window 304 also includes an instruction section 326. 
As discussed above in association with Table 5, the button 
definition for each button can include a list of instructions 

35 which are to be carried out when that particular button is 
actuated. The instruction section 326 includes a region 327, 
where the list of instructions for the currently selected button 
is displayed. In the example of FIG. 20, there is currently 
only one instruction in the list, which is the "Surround On" 

20 insUiiction. The instruction section 326 includes six buttons 
331-336, which can respectively be used to: add 
instructions, edit instructions, delete one or more highlighted 
instructions, clear the list by deleting all instructions, scroll 
upwardly through the list, or scroll downwardly through the 

25 List. A further button 339 permits the use of macros, but the 
macro capability is not essential to an understanding of the 
present invention, and is therefore not described here in 
detail. 

In order to facilitate an explanation of the capability 

30 provided to the operator for adjusting the list of instructions, 
reference is made to Table 6, which shows an exemplary list 
of instructions that might be provided in the device defini- 
tion (T^ble 1) for the particular receiver 17 shown in FIG. 1. 
It should be noted that there is not necessarily a one-to-one 

35 correspondence between the instructions in Table 6 and the 
available remote functions of the receiver 17. For example, 
as discussed above, it has been assumed for purposes of 
explaining the present invention that the particular receiver 
17 shown in FIG. 1 has the capability to respond to a remote 

40 power toggle IR command (function code 9 in Table 2), but 
does not have the capability to respond to discrete power on 
and power off IR commands (function codes 27 and 28 in 
Table 2). Table 6, however, shows that the list of available 
insUiictions provided in the device definition (Table 1) for 

45 the receiver 17 includes not only a "power toggle'* 
instruction, but also a "power on" instruction and a "power 
off" instruction. The manner in which the latter two instruc- 
tions are implemented is discussed later. 
In order to add an instruction to the list of instructions 

50 displayed in the region 327 of the window 304, the operator 
can actuate the ADD button 331, which brings up another 
window 346, which is shown in FIG. 21. The window 346 
includes a drop-down list 347, which lists all of the specific 
devices that the operator has indicated are to be in the 

5S system. For example, with respect to the exemplary system 
configuration shown in FIG. 1, the list 347 would identify 
the DSS 16 and the receiver 17. The user thus uses the list 
347 to select the device to which a command is to be sent. 
Once the device is selected, a further drop-down list 348 

60 displays all of the instructions which are provided in the 
device definition (Table 1) for the selected device, so that the 
user can select from the list the specific instruction which is 
to be added. After the user has made appropriate selections 
in boxes 347 and 348, the user actuates an OK button 349, 

65 in order to implement the selection and then return to the 
window 304 of FIG. 20, where the seleaed instruction will 
have been added to the list in region 327. 
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The operator is albwed to edit the instruction list asso- 
ciated with any button on the pages in the touch-panel file 
87. In this regard, the operator should give special consid- 
eration to each button which has an exclamation point 
displayed next to it. For example, with reference to each of 
FIGS, 19 and 20, the button 293 has next to it an exclamation 
point 294. In general, when the button 293 is actuated in 
order to efifect a page flip to the page which controls the 
surroimd mode of the receiver, it may be appropriate for 
some receivers to make sure that the surround mode is in fact 
turned on. This is because certain IR codes may have 
different effects on the receiver, depending on whether or not 
the receiver is in the surround mode. For example, in some 
receivers, certain IR codes will select the particular surround 
mode to implement if the receiver is in the sunound mode, 
but will select a respective radio station preset if the receiver 
is not in ihe surround mode. Accordingly, if the instruction 
list displayed at 327 for the button 293 did not happen to 
include the "Surround On" instruction, the operator could 
add this instruction. Once the operator has selected a button, 
such that it is surrounded by the frame 321, the associated 
exclamation point 294 will disappear when the operator 
thereafter selects a different button or a different page. 
Consequently, with respect to the MORE page which is 
shown at 307 in FIG. 20, after the operator has selected the 
button 293, and then selects something else, the exclamation 
point will disappear, and the page will thereafter appear as 
shown at 102B in FIG. 22. 

In a similar manner, with reference to FIG. 10, the list of 
instructions for each of the MODE select buttons 191-194 
can be adjusted, for example to selectively control which 
surround mode of the receiver 17 is invoked by each such 
button. Thus, for example, the buttons 191-194 may be 
respectively associated with the inslractions "4-Disco", 
"2-Church", "l-Opera", and "3-Jazz Qub" (Table 6). After 
the operator appropriately reviews and/or adjusts the list of 
instructions for each such button, the associated exclamation 
points 196-199 will no longer be displayed, and the appear- 
ance of the page will be as shown at 108B in FIG. 23. In a 
similar manner, the operator will review and/or adjust the list 
of instructions for each of the buttons 281 and 282 in the 
page 105A of FIG. 17, resulting in the deletion of the 
exclamation points 283 and 284. The page will thereafter 
appear as shown at 104B in FIG. 24. 

With reference to the page 103 in FIG. 5, the PANEL 
SETUP button 136 effects a page flip to a page which is 
provided primarily for dealers or support personnel, and 
which is not needed for normal system operation. Therefore, 
the person running the program 86 may decide to use button 
313 in FIG. 20 to delete the button 136, in order to prevent 
a page flip which is irrelevant to normal system operation. 
Moreover, the instruction lists for each of the buttons 138 
and 139 should be reviewed and/or adjusted, resulting in the 
deletion of the exclamation points 142 and 143. The page 
wifl thereafter appear as shown at 103D in FIG. 25. In regard 
to the buttons 138 and 139, they are each intended to provide 
the capability to use a single button to turn on the power to 
all of the controlled devices, or to turn off the power to all 
the controlled devices. In order to achieve this, the instruc- 
tion list for the button 138 would be set up to include for 
each controlled device a respective discrete power control 
instruction which turns on the power to that device. 
Similarly, the instmction list for the button 139 would be set 
up to include for each controlled device a discrete power 
control instruction which turns off the power for that device. 
With reference to FIG. 6, the operator can optionally edit the 
instruction lists associated with the buttons 151-154, in 
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order to define what the external buttons 51-54 on the 
remote 12 will do ^en they are actuated. 

With respect to the instruction lists, the operator is per- 
mitted to change the order of the instructions in the Ust. 
Further, the operator is permitted to add wait or pause 
instructions, which cause the control unit 11 to wait for a 
specified interval before carrying out the next instruction in 
the instruction list. For example, in the case of a slide 
projector, it may be desirable to insert a pause instruction 

10 after the instruction which turns off the bulb and before the 
instruction which turns off the fan, to create a delay of a 
minute or so to allow the fan to help cool the bulb. 

Referring again to FIG. 14, when the operator has com- 
pleted all manual adjustments at block 301, program control 
proceeds from block 301 to block 358, where the program 
86 (FIG. 2) in the computer 13 prepares the respective 
programs which will be downloaded into the memories 27 
and 58 (FIG. 1) of the control unit U and the remote 12, 
using the information which is present in the touch-panel file 

^ 87. In this regard, the program prepared for the memory 58 
in the remote 12 will include the capability required to 
selectively present on the display 49 the pages lOlA (FIG. 
18), 102B (FIG. 22). 103B (FIG. 25), 105B (FIG. 24), 106A 
(FIG. 16), 107 (FIG. 9), 108B (FIG. 23), 109 (FIG. 11), 110 
(FIG. 2), and 111 (FIG. 13). The program in memory 58 will 
also include the capability to effect appropriate page flips 
among these pages. As mentioned above, the EXTERNAL 
BUTTON page 104 (FIG, 6) is never displayed on the 
display 49, but the program in memory 58 will include the 
capability to respond to the external buttons 51-54 by 
carrying out the instructions in the instruction lists respec- 
tively associated with the buttons 151-154 on the page 104. 
The program in memory 58 will further include the capa- 
bility to respond to the actuation of various buttons by 
sending wireless IR commands at 33 to the master control 
unit 11. As discussed above, each such wireless command 
includes an identification of the particular remote 12 which 
originated the command, and a channel code which identi- 
fies the task to be carried out by the control unit 11. 

The program prepared for the program memory 27 in the 
control unit 11 includes the capability to accept commands 
received at 33 from the remote 12, to then use the channel 
code in the command to determine the particular task to be 
carried out, and to then carry out that task relative to the 
control devices, using the IR ports 32, input ports 41 and 
output ports 42. 

In this regard, a brief discussion is needed of how the 
program in the memory 27 implements discrete power on, 

50 discrete power off, and power toggle capabilities for each 
device. In the exemplary system configuration shown in 
FIG. 1, and as discussed above, the receiver 17 is assumed 
to be responsive to a remote power toggle IR command 
(function code 9 in Table 2), but not the remote IR com- 

55 mands which effect discrete power control (function codes 
27 and 28 in Table 2) The power sensor 21 is therefore 
provided to indicate at 43 whether the power in the receiver 
17 is cunently on or off. Portions of the program provided 
in memory 27 to effect power control for the receiver 17 are 

50 therefore shown in FIGS. 26-28. The program segment in 
each of FIGS. 26-28 is executed in response to receipt from 
the remote 12 of a respective channel code conesponding to 
the receiver 17. 
More specifically, FIG. 26 shows the program sequence 

65 which effects a discrete power on operation. At block 371, 
the control unit 11 uses the input port 41 and the fine 43 to 
interrogate power sensor 21, in order to determine the 
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current power status of the receiver 17. The result is evalu- it would not be necessary to use a variable such as the Status 

ated at block 372 and, if the power is currently off, then the variable, and power control would require nothing more 

IR code to effect a power toggle is sent across cable 37 to the ihan sending one of the discrete power on, discrete power 

receiver 17 in block 373, so thai the receiver 17 changes ^^^^ po^^^ toggle IR commands, as appropriate. In yet 

sute from off to on. On the other hand, If it is determined at 5 ,„^.Kor .f «f ti,.. ^c .^a it a- a 

f 1 1 <tm^ L • • • «M • 1 . another vanation, ii one of the devices 16 and 17 did not 

btock 372 that power m the receiver 17 is currently on, then ^ , • i * n .u .u 

no IR command needs to be sent to the receiver 17, and '"PPf P^^^ l^!" °P^^'°[ 

block 373 is skipped would not be permitted to enable power control in box 263 

^- , . .i WW A * a: * of the window 254 (FIG. 15), no channel codes would be 

FIG. 27 shows a similar roulme which is used to effect a . ^ ^ ^ 
discrete power off command. In particular, the power sensor lo assigned for purposes of power control with respect to that 

21 is interrogated in block 376 and, if the power is deter- ^^^^i^^^ °° program segments would be implemented in 

mined to be currently on in block 377, a power toggle IR memory 27 to effect power control with respect to that 

command is sent across cable 37 in block 378, in order to device. 

cause the receiver 17 to toggle its power from on to off. On . • • , . r . . ■ , 
theotherhand,ifitisdeterminedinblock377thalthepower 15 ^^h^ P^^^^^^ mvcntion provides a number of technical 

is cunently off, no change is needed and block 378 is advantages. One such technical advantage is the capabiHty 

therefore skipped in order 10 avoid sending any IR command automatically customize a user interface by taking an 

to the receiver 17. initial image definition developed for use with any one of a 

With reference to FIG. 28, the receiver 17 is responsive to number of different devices in the same equipment class, and 
the power toggle IR command. Therefore, if the control unit ^ ^ modify that image definition to conform it to specific 

11 receives at 33 a channel code requesting a power toggle characteristics of a selected one of those devices. One 

for the receiver 17, the control unit 11 simply sends the feature of this is the capability to delete one or more buttons 

power toggle IR command at 37 to the receiver 17, causing which are not used by the selected device. Another feature 

the receiver 17 to toggle its power sUte from off to on if it is to associate indicia in the image with at least one button 

currently off, or from on to off if it is currently on. ^f a button group, so that the indicia will be deleted if the 

For purposes of providing a clear explanation of the associated button is deleted, 
present invention, the DSS 16 in the exemplary configura- 
tion of FIG. 1 is assumed to be responsive to a discrete A further technical advantage involves the capability to 
power on IR command and a discrete power off IR automatically take image definitions for a number of devices 
command, but not a power toggle ER command. The pro- and to link off-page buttons to button regions in order to 
gram prepared by computer 13 for the program memory 27 efficiently integrate them into a user interface. A related 
includes three program segments respectively shown in feature involves the capabUity to automatically add scrolUng 

^Lc^7<^l'^*''''^ ^r^^'^'f three channel codes for eapabiUty and scrolling buttons in association with a button 

the DSS 16 that are different from the three channel codes 3^ ^ ^^^^^ ^^^^^^ 

used to control power for the receiver 17. ^. * ^ , . . , 

„ r . T-ir^ . 1 region exceeds the space available to display buttons in the 

More specifically, with reference to FIG. 29, if the control . ac_.u j . 

unit 11 receives from the remote 12 a channel code indicate ^ ^^^^^ advantage is that the image definiUon for 

ing that power to the DSS 16 is to be turned on, it transmits ^^^^ mcludes pages which have a size less than 
a discrete power on IR command at block 386, and then sets ^ ovex&W size of the display, so that a portion of at least one 

a variable named "Status** to indicate that the power of the other page is visible when the reduced size page is 

DSS 16 is cunently on. Similarly, with reference to FIG. 30, displayed, the provision of the reduced size page and its 

if the control unit 11 receives from the remote 12 a channel integration into the system being effected automatically, 

code indicating that the power of the DSS 16 is to be forced ^ .„ ^ . , , 

off, it sends a discrete power off IR command at 391, and technical advantage relates to the capability 

then sets the Status variable to indicate that the power of the carry out each of a discrete power on, discrete power off. 

DSS 16 is currently off. and power toggle function with respect to a particular 

With reference to FIG. 31, if the control unit 11 receives controlled device which does not inherenUy have the capa- 

from the remote 12 a channel code indicating that power to biUty to perform all three of these functions. A related 
the DSS 16 is to be toggled, the control unit 11 checks the 50 feature involves the automatic implementation of this 

Status variable to determine whether the power to the DSS capability, through use of the subset of these three com- 

16 is currently on or off. This occurs in block 401. If the mands which the device does recognize. Yet another related 

Status variable indicates that power is currenUy on, then at Mature is the automatic and selective addition to the system 

block 402 the control unit 11 transmits a discrete power off configuration of a power sensor to facilitate this capability. 
IR command in order to turn off the power to the DSS 16. 55 i„ configuradons where the power sensor would be helpful. 

Alternatively, if it is detennmed at block 401 that the power or r 

is currently off, then at block 403 the control unit 11 TABLE 1 
transmits a discrete power on IR command in order to turn 

the power on. In either case, control proceeds from block device DEFlNmON 

402 or block 403 to block 404, where the control unit 11 50 . 

inverts the sute of the Status variable in order to reflect the S!!^'!lf'ii™'S!^.«, 

J. , , , - . * ^ . . , . Name 01 MamiCBCtuier 

fact that the power state of the DSS 16 has been toggled. Model Number 

r- In a variation of the disclosed embodiment, if one of the Method of control 

devices 16 and 17 was capable of responding to all of the ?^^!L°' (e.g. infrared or Serial) 

, rn J r J- . j- . AtiTibutc Informa&ott 

remote IR commands for discrete power on, discrete power 65 of AvaUablc Commands 

off, a^id power toggle, then a power sensor such as that _— — _ 
shown at 21 in FIG. 1 would not be necessary for the device. 
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TABLE 2 



TABLE 5-continiicd 



FUNCTION CODE 



DESCRimON 



BUTTON DEFlNrnON 



1 Play 

2 Stop 

3 Pause 

4 Fast Forward 

5 Rewind 

6 Forward Seardi 

7 Reveise Search 

8 Record 

9 Power On/Ofif (Toggle) 

10 'O'orUO' 

11 -2' 

12 -r 

13 '3- 

14 *4' 

15 '5' 

16 '6' 

17 *r 

18 'S' 

19 ♦9' 

20 '+10' 

21 Enter 

22 Channel Up oi * 

23 Channel Down or - 

24 Volume Up or + 

25 Volume Down or - 

26 Mute 

27 On (Power TVpically) 

28 Off (Power TVpically) 

29 TVAldeo, or TV/VCR, or TV/LDP 

30 TV 

31 Videol, Line A, VCRl, DCP, or Iaput+ 

32 Video2, LineB, VCR2, or Input- 

33 Vidco3 

34 ROBl or Tbpel 

35 ROB2 or 'Dipe2 

36 CD 

37 TUne 

38 Phono 

39 Aux 

40 AM/FM 

41 Play 

42 A/B 

434- Additional Unique Factions 



Hinction Code 
Feedback Flag 
Ihrgvt Page Identification 
list of Instructions 



10 



15 



20 



25 



30 



35 



TABLE 3 



TEMPLATE DEnNmON 



DeHnitioDs ot Button Regions 
Attributes for Off-Page Buttons 
Page Definitions 



TABLE 4 



45 



50 



PAGE DEHNmON 



Off-Page Button List 

List of Button Reaions on Page 

Initial [mage Definition 

Equipment Qass Identification 

Particular Equipment Identification (Set at Runtime) 

Default Timeout 

Button Definitions 



TABLE 5 



BUTTON DERNmON 



TABLE 6 



EXEMPIARY RECEIVER COMMANDS 



Power Toggle 

1 - Opera 

2 - Church 

3 - Jazz aub 

4 r Disco 
Master Val + 
Master Val - 
Muting 
Power On 
Power Off 
TUner 
Phono 
Vipc 

CD 
Video 

Surround On 
Surround Off 
Rear Vol •»- 
Rear Vol - 
Center Vol + 
Center \fal - 
AM/FM 
Preset ■»- 
Preset - 
User Presets 



Attributes (Such as Bitmap, Icon, Text) 
Channel Code (Set at Runtime) 



Although one embodiment has been illustrated and 
described in detail, it should be understood that various 
substitutions and alternations can be made thereto without 
departing from the spirit and scope of the present invention, 
40 as defined by the appended claims. 

What is claimed is: • 

1. A method of configuring a user interface portion of a 
system which controls a controlled device, comprising the 
steps of: 

maintaining a device database which contains respective 
device information for each of a plurality of different 
devices; 

maintaining an initial interface definition for a device 
class which includes a plurality of the devices in the 
database the initial interface definition including an 
initial image capable of being displayed on a display; 
permitting an operator to select a device in the device 
class to be the controlled device; 
55 automatically preparing a modified interface definition by 
modifying the initial interface definition based on the 
device information in the device database which cor- 
responds to the controlled device; and 
controlling the user interface portion using an interface 
60 control definition which is a function of the modified 
interface definition the user interface portion including 
the display. 

2. A method according to claim 1, wherein said initial 
image includes user selectable control elements, and 

65 wherein said step of automatically preparing a modified 
interface definition includes the step of deleting one of said 
control elements of said initial image. 
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3. A method aooording to claim 2, wherein said step of 
maintaining a device database includes the step of main- 
taining in said device information for said controlled device 
a list of control codes ^icb are accepted by said controlled 
device, and wherein said step of deleting a control element s 
is carried out as a function of said list of control codes. 

4. A method according to claim 2, including the step of 
eliminating indicia associated with said deleted control 
element. 

5. A method according to claim 1, wherein said step of lO 
automatically preparing a modified interface defiDition 
includes the step of setting a display attribute for said initial 
image as a function of said device information for said 
control device. 

6. A method according to claim 5, wherein said display 15 
attribute is a feedback attribute which determines display 
characteristic for a user selectable control element. 

7. A method according to claim 1, including the step of: 
maintaining a further interface definition which includes 

a further image having a region associated with a ^ 
region identifier, said initial image of said initial inter- 
face definition including a definition of an external 
control element which includes a region identifier; 
searching for a region having a region identifier corre- 
sponding to said region identifier of said control ele- ^ 
ment; and 

adding to the region with the corresponding region iden- 
tifier a representation of the control element. 

8. A method according to claim 7, including the step of 
adding to said region of said further image a capability for 
scrolling through a plurality of control elements added by 
said adding step. 
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9. A method of configuring a user interface portion of a 
system which controls a controlled device, the user interface 
portion including a display, comprisiog the steps of: 

maintaining a device database which identifies a plurality 
of different devices; 

maintaining an interface database which includes infor- 
mation defining a plurality of images each capable of 
being displayed on the display, each of the devices in 
the device database being associated with at least one 
of the images, and at least one of the images having a 
reduced size smaller than die size of the display; 

permitting an operator to select as the controlled device a 
device in the device database that is associated with a 
first said image which has said reduced size; 

preparing an interface control definition which includes at 
least two images, one of which is said first image, said 
interface control definition displaying said first image 
by overlaying the first image over at least a portion of 
a second image which is one of the images in the 
interface control definition other than the first image; 
and 

controlling the user interface portion using said interface 
control definition. 

10. A method according to claim 9, including after said 
overlaying step the step of removing said first image from 
the display so that said portion of said second image 
becomes visible. 

11. A method according to claim 10, wherein said remov- 
ing step is automatically carried out following a predeter- 
mined time interval during which a user does not interact 
with said user interface. 

* n » * * 
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